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Claim Listing 

1 . (currently amended) A catalyst system comprising an activator and a compound 
represented by the formula: LMX 2 or the formula (LMXih wherein: 

each M is, independently, a Group 7, 8, 9, 10 or 1 1 transition metal; 

L is, independently, a tridentate or tetradentate neutrally charged ligand that is 
bonded to M by at least three nitrogen atoms; 

at least one of the nitrogen atoms is a central non-pvridinal nitrogen atom and is 
not bonded to its adjacent atoms bv a mulitbond : 

at least two of the nitrogen atoms are terminal nitrogen atoms; 

at least one terminal nitrogen atom is part of a pyridinyl ring; 

at least one other terminal nitrogen atom is substituted with at least one C3-C50 
hydrocarbyl or halohvdrocarbvl: 

1he central nitrogen atom is bonded to at least two different carbon atoms; and 

each X is, independently, an anionic monodentate ligand or two X may join 
together to form a bidentate dianionic ligand. 

2. (currently amended) The catalyst system of claim 1 , wherein the compound is 
represented by the formula: 



I:\3pc\l-AW\Prteccution\EMCC Prosccutiwi\2003\2003B(>23\2003BO23 US\2003B023-US : 2006Ocl23.l.Lll Respon6t.doc 



PAGE 14129 * RCVDAT 10030006 6:27:03 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-2/20 * DNIS:2738300 1 CSID:281 834 1231 1 DURATION (mm-ss):07-30 




wherein: 

M is a Group 7, S, f>, 10, or 1 1 tmn o ition m e to H 
N i s nitrogen; 
C is ca rbo n ; 

X is, indopondontly, an a u iomo monodontat n lignTi d, or both X groupfl togothor form a 
bid o ntato dianionio lig afld? 

R' is, independently, a hydrogen* a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, a 
substituted halocarbyl, a cyclic ring comprising two R 1 groups on the same carbon, a 
polycyclic ring comprising two R* groups on the same carbon, a cyclic ring comprising 
two or more R 1 groups on adjacent carbons, or a polycyclic ring comprising two or more 
R' groups on adjacent carbons; 
x is 1,2, 3, or 4; 
yis 1,2, 3, or 4, 

R 1 , R 2 , R 3 of and R 4 4s independently, a hydrogen, a hydrocarbyl, a substituted a 
hydrocarbyl, a halocarbyl, a substituted halocarbyl, a cyclic ring structure comprising two 
adjacent R 1 , R 2 , R 3 or R 4 , or a polycyclic ring structure comprising two adjacent R 1 , R\ 
R 3 or R 4 ; 
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R 5 is a hydrogen, a hydrocarbyl or a halocarbyl; 

R 6 is a d to Cso hydrocarbyl or a C 3 to Cso halocarbyl; 

R 7 is a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, a substituted 

halocarbyl; a substituted hydrocarbyl comprising a heteroatom, wherein the heteroatom i 

bonded to M, or a substituted halocarbyl comprising a heteroatom, wherein the 

heteroatom is bonded to M; 

each V is a neutral ligand bonded to M; and 

wisOor 1. 

3. (currently amended) The catalyst system of claim 1, wherein the compound is 
represented by the formula: 

R 3 JR. 2 



l:\Bpc\lAW\Prostcution\EMCC Prosecutkift\2003\2003B043\2003B023 US\2003S023-US.2006Oct23-l.l 1 1 Rfisponscdoc 

PAGE 16/29 *RCVD AT 10123120066:27:03 PM {Eastern Daylight Time]* SVR:USPTO-EFXRF-2/20* Dlfl$:2738300< CSID:281 834 1231 ' DURATION (mm-ss):07-30 




wherein: 

Mia a group 7, 8, 0, 10, or U tranaitionmotal ; 
N io nitrog e n; 
6- io carbon; 
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X io, independently, an anionic mopodontaio ligand, or both X groups togothor form a 
bid o ntato dianionio ltg aad* 

eachR ' is, independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl. a 
halocarbyl, a substituted halocarbyl, a cyclic ring comprising two R' groups on the same 
carbon, a polycyclic ring comprising two R' groups on the same carbon, a cyclic ring 
comprising two or more R' groups on adjacent carbons, or a polycyclic ring comprising 
two or more R' groups on adjacent carbons; 
xis 1,2, 3 or 4; 
yis 1, 2, 3 or 4; 

R\ R 2 , R 3 of and R 4 is are, independently, a hydrogen, a hydrocarbyl, a substituted a 
hydrocarbyl, a halocarbyl, a substituted halocarbyl, a cyclic ring structure comprising two 
adjacent R 1 , R 2 , R 3 or R 4 , or a polycyclic ring structure comprising two adjacent R 1 , R , 
R 3 or R 4 ; 

each R 5 is a hydrogen, hydrocarbyl or halocarbyl; and 
R 6 is a C 3 to C S o hydrocarbyl or a C 3 to C 5 o halocarbyl. 

4. (currently amended) The catalyst system of claim 1, wherein the compound is 
represented by the formula: 
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wherein: 

oaoh M is, indopondontfr, a group - 7, 8, 9, 10, or 1 1 transition metal; 
N is nitrog e n * 
C io carbon; 

oaoh X is, indopondontly, an anionic monodontata ligond, or two X groupo together may 
form a bidontato dianionic ligand j 

each R' is, independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a 
halocarbyl, a substituted halocarbyl, a cyclic ring comprising two R' groups on the same 
carbon, a polycyclic ring comprising two R' groups on the same carbon, a cyclic ring 
comprising two or more R' groups on adjacent carbons, or a polycyclic ring comprising 
two or more R' groups on adjacent carbons; 
x is, independently, 1, 2, 3 or 4; 
y is, independently, 1, 2, 3 or 4; 

each R 1 , R 2 , R 3 « and R 4 is are, independently, a hydrogen, a hydrocarbyl, a substituted a 
hydrocarbyl, a halocarbyl, a substituted halocarbyl, a cyclic ring structure comprising two 

1 2 

adjacent R l , R 2 , R 3 or R 4 , or apolycyclic ring structure comprising two adjacent R , R , 
R 3 or R 4 ; 



l:\Bpc\LAWrcoocution\6MCC Pms«utifm\2003\2003B023\2O£>3B023 US\2003B023-US.2006Oct23-l .1 1 1 Reaponsa-doc 

PAGE 18/29 * RCVD AT 10/23/2006 6:27:03 PM [Eastern Daylight Timel * SVR:USPTO-EFXRF-2/20 * DN1S:2738300 * CSID:281 834 1231 * DURATION (mm-ss):07-30 



OCT-23-2006 HON 05:31 PM EXXONMOBIL 



FAX NO. 281 834 1231 



P. 



-16- 



eachR * is, independently, a hydrogen, hydrocarbyl or halocarbyl; 

R 6 is, independently, a C 3 to C so hydrocarbyl or a C 3 to C 30 halocarbyl; and 

each R 7 is a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, a 

substituted halocarbyl; a substituted hydrocarbyl comprising a heteroatom, wherein the 

heteroatom is bonded to M, or a substituted halocarbyl comprising a heteroatom, where 

the heteroatom is bonded to M. 

5. (currently amended) The catalyst system of claim 1 , wherein the compound is 
represented by the formula: 




wherein: 

oach M io, indop e nd e ntly r a group 7, 8, 9, 10, or 11 transition metal; 
N is nitrog e n ? 
C ia earbon * 

oaoh X ia. independently an anionic monodontato Uganda or two X groupo together m n y 
form a bidontato dianionic ligandy 
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each R' is, independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a 
halocarbyl, a substituted halocarbyl. a cyclic ring comprising two R? groups on the same 
carbon, a polycyclic ring comprising two R' groups on the same carbon, a cyclic ring 
comprising two or more R' groups on adjacent carbons, or a polycyclic ring comprising 
two or more R' groups on adjacent carbons; 
xis 1,2, 3 or 4; 
yis 1,2, 3 or 4; 

each R l , R 2 , R 3 or and R 4 -» are, independently, a hydrogen, a hydrocarbyl, a substituted a 
hydrocarbyl, a halocarbyl, a substituted halocarbyl, a cyclic ring structure comprising two 
adjacent R l , R 2 , R 3 or R 4 , ot a polycyclic ring structure comprising two adjacent R 1 , R , 
R 3 or R 4 ; 

each R s is a hydrogen, hydrocarbyl or halocarbyl; and 
each R 6 is a C 3 to C 50 hydrocarbyl or a C 3 to C 5 o halocarbyl. 

6. (currently amended) The catalyst system of claim 1, wherein the compound is 
represented by the formula: 




wherein: 
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M io o group 7, 8, D, 10, or 1 1 transition metal; 
M io nitrog e n; 

each X is, independ e ntly, an onionio monodentato Uganda or both X groups togothor may 
form a bidontoto dionionio ligond; 

R 1 is a hydrogen, a hydrocarbyl, a substituted a hydrocarbyl, a halocarbyl, or a substituted 
halocarbyl; 

R 5 is a hydrogen, hydrocarbyl or halocarbyl; 

R 6 is a C 3 to Cso hydrocarbyl or a C 3 to C 50 halocarbyl; 

R 7 is a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, a substituted 

halocarbyl; a substituted hydrocarbyl comprising a heteroatom, wherein the heteroatom is 

bonded to M, or a substituted halocarbyl comprising a heteroatom, wherein the 

heteroatom is bonded to M; 

L* is a neutral ligand bonded to M; and 

wisOor 1. 

7. (currently amended) The catalyst system of claim 1 , wherein the compound is 
represented by the formula: 
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wherein: 

Mis a group - 7, 8, 9, 10, or 1 1 tronoition m e tat * 
N ia nitrogen; 

each X io, indopondontly, ou a u i uu i b u i u a u d uiiLiil o li&w ri , n r h o t h X g i oupo toggthor may 
form abid et rtato dianionio ligand; 

each R 1 is, independently, a hydrogen, a hydrocarbyl, a substituted a hydrocarbyl, a 

halocarbyi, or a substituted halocarbyi; 

R 5 is a hydrogen, hydrocarbyl or halocarbyi; and 

R 6 is a C 3 to C50 hydrocarbyl or a C3 to C50 halocarbyi. 

8. (currently amended) The catalyst procurGor system of claim 1, wherein the 
compound is represented by the formula: 




wherein: 

M is, indopondontly, a group 7, 8, 9, 10, or 11 tronoition metal, 
N - i s nitrog e n^ 

X io, indopond uuUy, mi u ii i uii to monodontato licnnri, n r two X groups together may- 
abidontat e diattionio K gaady 

each R 1 is a hydrogen, a hydrocarbyl, a substituted a hydrocarbyl, a halocarbyi, or \ 
substituted halocarbyi; 
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each R 5 is, independently, a hydrogen, hydrocarbyl or halocarbyl; 
each R (l is, independently, a C 3 to C 50 hydrocarbyl or a C 3 to C 50 halocarbyl; and 
each R 7 is a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, a 
substituted halocarbyl; a substituted hydrocarbyl comprising a heteroatom, wherein the 
heteroatom is bonded to M, or a substituted halocarbyl comprising a heteroatom, wherein 
the heteroatom is bonded to M. 




wherein: 

M io, indcpondontly, n group 7, 8 , 0, 10, or 11 tranoition motol; 
N is nitrogen; 

X is, mdop e nd un tl y . an anionic monodontato lignnd, or two X groups togothor may form 
a bidontat e dianionio ligand; 

each R 1 is a hydrogen, a hydrocarbyl, a substituted a hydrocarbyl, a halocarbyl. or a 
substituted halocarbyl; 

each R 5 is, independently, a hydrogen, a hydrocarbyl or a halocarbyl; 
each R 6 is, independently, a C 3 to C50 hydrocarbyl or a C 3 to C30 halocarbyl. 
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10. (currently amended) The catalyst system of claim 1, wherein M comprises is a 
group 7, 8, 9, or 10 transition metal. 

1 1 . (previously presented) The catalyst system of claim 1, wherein M comprises one 
or more of nickel, cobalt, iron or manganese. 

12. (previously presented) The catalyst system of claim 1, wherein X is a hydride, a 
hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, a substituted halocarbyl, or wherein 
two X groups together are a hydrocarbdiyl, a halocarbdiyl, a substituted hydrocarbdiyl, or 
a substituted halocarbdiyl. 

13. (currently amended) The catalyst system of claim 1, wherein two X groups 
together are joined, and wherein the two X groups are independently selected from the 
group consisting of methylidene, ethylidene, propylidene, tetramethylene, 
pentamethylene, hexamethylene, butadiene, methylbutadiene, dimethylbutadiene, 
pentadiene, methylpentadiene, dimethylpentadiene, hexadiene, methylhexadiene, and 
dimethyLhexadiene. 



14. (cancelled). 

15. (previously presented) A catalyst system according to claim 1, wherein the 
activator comprises an alkyl aluminum compound. 

16. (previously presented) A catalyst system according to claim 1, further comprising 
a support. 

17. (original) The catalyst system of claim 16, wherein the support comprises silica. 

18. (original) The catalyst system of claim 16, wherein the activator is bound to the 
support prior to the activator being combined with the catalyst precursor. 
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1 9. (withdrawn) A process to polymerize an unsaturated monomer comprising 
contacting the unsaturated monomer with the catalyst system of claim 1. 

20. (withdrawn) The process of claim 19, wherein the unsaturated monomer 
comprises ethylene, propylene, a butene, a pentene, a hexene, a heptene, an octene, a 
nonene, a decene, a dodecene, or a combination thereof. 

2 1 . (withdrawn) The process of claim 1 9, wherein the unsaturated monomer further 
comprises one or more dienes. 

22. (withdrawn) A process to oligomerize an unsaturated monomer comprising 
contacting the unsaturated monomer with the catalyst system of claim 1 . 

23. (withdrawn) The process of claim 22, wherein the unsaturated monomer 
comprises ethylene, propylene, a butene, a pentene, a hexene, a heptene, an octene, a 
nonene, a decene, a dodecene, or a combination thereof. 

24. (withdrawn) The process of claim 22, wherein the unsaturated monomer further 
comprises one or more dienes. 
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